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Ny Ålesund,
Svalbard (79ºN)

Planned measurements
in 2007



Measurents of snow albedo (NPI)

• The optical surface properties
of snow surfaces (spectral
albedo and reflectance) are
measured with advanced
spectroradiometers (ASD
fieldspec and fieldspec pro,
TriOS Ramses VIS)

• Ranges from 320 to 2500 nm
with a spectral resolution in the
1 nm range



Chemical analysis of EC content in
the snow

Chemical analysis of EC content on the quartz filters is done by Professor
Johan Strøm’s group (University of Stockholm, Sweden) using the so-called
thermo-optical method (e.g. Chow et al. (Aeros. Sci. Tech., 34: 23-34, 2001).



Reflectance and EC measurements
in snow in Ny Ålesund May 2006
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Impact of snow properties

• High reflectance

• Higher EC content (9.8 μg/L fluid)

• Lower reflectance

• Lower EC content (6.4 μg/L fluid)



Interaction models/measurements

Measurements (snow reflectance, snow properties and EC content)
provide:

• Indications of magnitude of overall climate impact
• Indicate trends in deposition of BC
• Data for validation of models
• Data for improvement of parameterizations in models

Models provide:

• Complete geographical and temporal coverage

• EC content in snow (e.g. in ng(EC)/g(snow))

• Inferred albedo change (e.g. SNICAR (Flanner and Zender, 2005)

• Impact on climate and climate change predictions (globally and 
regionally)

• Can be used to assess how various mitigation options affects climate



Transport of BC to high latitudes





Coupled effects, SO4 – BC at high latitudes

+70% BC, without SO4



Plans for 2007 and 2008:

Intercomparison campaigns together with
Steve Warren and co-workers

• Snow sampling and spectral albedo
measurements at Ny Ålesund, Svalbard, Spring
2007 and at Barrow spring 2008

• Filter analysis for EC/BC content at respective
home labs

• Modeling of BC transport, deposition and
radiative forcing (direct and snow albedo effects)



Effective strategies to reduce
BC emissions

• Where is the climate effect is the largest?



Regional GWP100 for BC from fossil
fuels, direct effect only
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Effective strategies to reduce
BC emissions

• Where is the climate effect is the largest?
– Use Maximum Feasible Reduction scenario

in 2030 as a cap

• Add considerations of costs
– Where RF reduced per $ is the highest

• Add consideration of fairness: who are
able to pay
– Weigh abatement effort by GDP/capita



What transport models predicts



New dimension to climate policy

In 2005, the European Union stated that:

   “the global annual mean surface
temperature increase should not

exceed 2 deg C above pre-industrial
levels”

www.europa.eu/bulletin/en/200503/i1010.htm



Max/Min reflectance



Modern cars (approx. EURO V)
with DPF

ÄT (K/km) for diesel and gasoline cars driving at time t=0
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